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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a load sensor hardly generating 
errors in 

load measurement even when an environmental temperature changes. 

SOLUTION: A part forming strain gages 54a' -54d' of a flexible 
substrate 

constituting a sensor part 50 is folded to be adhered to the rear 
side of a 

sensor plate 50 with an adhesive. Therefore the strain gages 54a'- 
54d' are 

arranged on the rear side of the sensor plate 50 where strain gages 
54a-54d are 

arranged respectively. When a sensor plate 51 receives a bending 
load, a 

difference between amounts of change in strain generated in the 
strain gages 

54a and 54c, and an amount of change in substantially the same strain 
in which 

the signs are reverse are generated between the strain gages 54a' and 
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54c' . 

Even when the temperature of the sensor plate changes, resistance 
change due to 

the temperature change of the strain gages 54a and 54a' and the 
strain gages 

54c and 54c' is canceled with a bridge circuit, and does not appear 
and is very 

small as the change in output. 
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5 4 e^iai^ntl/^o **3, gtaSiy-'>*5 4 a, 54b, 54c, 54dfC<fco 

T-fe 5 i©g«ttHJ-r5f«tet)K, »«*«I!ifiy-s'^*-;HRTffifiy-s?» 

[ 0 0 2 8 ] 50 
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[fttf 1 ] ftBB¥ 1 1-1 1 53fft« 
[»tt*K2] »M¥l 1 - 3 0 4 5 7 9 *£W 
[ftrflFXitt 3 ] M 2 0 0 0 - 1 8 0 2 5 5 ffi« 
[ 0 0 2 9 ] 

U±KWbfcJ:5C, ffi fi -b *3 ^ T tt > MAtf82 t^tiH, ■bvtfis l fc 

ffiSfc £*lfttfgJB*ie'<: tfUBK * 5 M£> EI 3 {C^f 1^- 5 4 a , 5 4 

b , 5 4cs 5 5dfCJ:0^tliL, C ft 6 © S y - ^* T M ? n fc 7 y -y @ & <D tfl ^ £ 
tta-rSiii:K:J;0^S*iB!l3£UT^*o . 
[ 0 0 3 0 ] 

7 (5 1) tfil^nSo ftlCJ;t)> t>fl5 l±Ciy-->'5 4 a, 54b, 54 

c 5 4 d <DMKmmm&£v. zommkic* ?xi&mmv:mfffZ£.? *ot, c 

[ 0 0 3 1 ] 

*BlilHtC©<fc54tf1t£8E# , rfcStt;fct>©'e, ffiS-tV9-©JS«ia£jFg{bLTfc, 
[ 0 0 3 2 ] 

8ufBSS^P)5tfr5fc460^i ?5fa«g»Tifttfas»^*»«Ka[a©S'y- 

^SISOftW-T^U y5>BR**lJSl/, SR^'J y ^ III & 6 © IE M ft *f * ifl'l £ "f 5 i: 

Eas*oa«iBOBHfH c«BfKitt o ww, me assess a-tfc* o ^^-r sgy-~>* 

©«Siaft:**lfll^*J:5K^UvJ'Stt*«iaLfcci:««Pflfcr«*fS-b>*(ll# 
JR 1 ) t*S5. 
[ 0 0 3 3 ] 

ttt, B«©iii**fT*.*tBHT*ft«\ £'>©<&H-rftfftf sns c £** 

[ 0 0 3 4 ] 
[ 0 0 3 5 ] 

db © » uf fsf u & h tc sfi o u if e. n * & v - *j # , 7v ^ ^m^^mo^omicmmtn^ 

[ 0 0 3 6 ] 

, ?ftt>*> 2 o©sy-^©JaStit^-73 it 41 An M'>f SSft^fcn: LTfttfi 
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ifi T* * > O , fi ft *i « ft* ffi * « o 
[ 0 0 3 7 ] 

mmmmttMikt z>fcib(D®3 <d¥-®&, suiaas 1 ©^sxttfn 2 ©^s-c&ot, iy 

o 

[ 0 0 3 8 ] 

Twa-t >it**fig-r *o 7 u^^7;i/»«i'\cDsy-'7i: ^ntcffs-r §m^gi5 n a o> @ 10 

*o Sfc. :OBlIiKfe^Ttt, i)S*^Ii:L4^. £oT, *¥S(±, 13 it IS 
[ 0 0 3 9 ] 

8U2Rffl*l*»f 5 tztb<D% 4 O^Stt, HES30#aT*oT, U98B7 U*^7;l/» 

««P«t"t*fc© ( W # * 4 ) T'ifel. 
[ 0 0 4 0 ] 

[ 0 0 4 1 ] 

- y It , 7 U * ^ 7 ;l/ a * & ffi fc m 3& t n fc 9 5 y K 9 -f 7 fc g il L T ^ 5 c £ & ® £ 
tSfcC (MJ«5) T* & 5 o 
[ 0 0 4 2 ] 

a * o t ^ * o Ltiicio, 9 y y y ^ z - y % z. t -hnn ±z *i , m >k tt # 161 ± 
•*■*<, 

[ 0 0 4 3 ] 

&tf®B><*-7©3 , 5 / >a< tUtofOi, T © 5 ^ '> & < *fi$ig|$**£/t- 
LT^7>K/^->A ( l!t6n> Si^7>F/^-va, 7 U * f 7;b (c % 

aSftfcy^VF^-fVEMbT^SCfcfcftfcfc-r**.© ( » # * 6 ) T'feS. 
[ 0 0 4 4 ] 

*#S{cfe^TI4, Sy-f, «JKffifl&tf - 7© b < *> O- i: -3©±> 40 

T©9^'>!5<i:t.-73{C> te*SIS#*fl'L , t?77K/<*-7tf»tt&tU £ & ? 9 7 
K>S*-7«, 7 mrS/7'^*«aiBlc*«« ttfc7*5 y YvJ yicmMLT^Zo £ o 

[ 0 0 4 5 ] 

oT, buIBT"^ y Yrtf-yii. R C M £0 le] SS * :flr L T 7 -7 7/l/S«MK: *8 $ ft 
tcfvy F 7^7 fc S? 5i L T ^ 5 uUMtt^fcffl ( » * 91 7 ) 7*5, 
[ 0 0 4 6 ] 

*¥©tc fe'V^T (i> ^7VF/^-^ff, R C B8 * fl" U 7 U * '7 7 4/ S M ffi E 

H8fft/-cy7>F7^ >C§ILTt^OT', linR t^i C OI* iff 5 l t (C J; 50 
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0 , ^-^*Jt6*W»c!!RiR , r*Cfc^T**o 
[ 0 0 4 7 ] 

C t^iStt S fe <0 (R$«8) T'*5„ . 
[ 0 0 4 8 ] 

[ 0 0 4 9 ] 

fflieilE*lBi*"*-5;fci6©S90#ai4, ItEJB 3C¥Sfr6JB8 0#9fl)^f h*TJ6 

**u 117 u*->^;ns«*»f o ft TWias«oa»aitcite t> ft tts c k * o > u 

0 » 6 ti * fe © T * * c i: * W « i: T * fe O.T ft * . 
[ 0 0 5 0 ] 

rtcissn, a^7i^ + ^y^a«^STOftifTBuie»«©asffifcaso^^5<fe9(i: 

LT^SOf, Mffi©S*^+f£^JtK:g«fcI£9ttttSi:i:#T*£, fro, $£98© 
[ 0 0 5 1 ] 

^-has*n-8ij-r?.s@T*ftoT, - h x a ~> - h t m t © m t & a ? n , > 

«*>*^WIBJBlO*i8fr6»90*iao5*v>rn^fc:IB«©^fS'fe^ , 9-Tft«{ii: 
£«f«fcf S^- hSStl-iHSK (M$9(l 0) TftSo 
[ 0 0 5 2 ] 

[ 0 0 5 3 ] 

[ 58 0j§ © ^ a © & m ] 

(c *5 ^ T ti , ffi fi -fe > ^ © I*Wa*J«liH l 0, 01 itC7nLfc£?&fc©£L> ^ © 

S & 5 tt?-0 9 t£ Lfc & © t II D T*ft 5 ©T*, f (DDJBMtBSt 5» 
[ 0 0 5 4 ] 

1 1 (i, *f8WO^flBO«fllOlWlTftS^fM-fe>-9-«>*S**'fH"l?ftSo B 1 K V 
T, SlttHz^tffiTfttK 0 1 0 fc & £ 3 7 , 01 iet»t%5 1 t^CtOf $s 

[ 0 0 5 5 ] 

© -fc > +>- ffi 5 1 A«, #M;£©$5B&t>*M£jig7£-r «¥©©*££«■ 3 rM-try+>- 
j k: ffl 3 -r 5 Q -fe > -9- IS 5 l © ± fc »i , t>^S5 0*'fi»6nT^5^ 4 c © -b ^ -y- as 
5 0 8, # M © JB iUC £ T « 1 © 7 U * */ 7 ;l/ S fi lc g y - V t 7 V > h SB B * SB 

[ 0 0 5 6 ] 



JP 2004-205410 A 2004.7.22 



[ 0 0 5 7 ] 

£<D-ty*fffl50iClt. 4 a~5 4 dOffifc, M f — ¥ 5 4 a ' ~ 5 4 d ' ft 

fit, Ltl6Siy-^U, Ay^v^*«bTiLft^U^H!« 
5 3fCj;9S^K:l8'&*ftTl/'>So&7 , y;'hE«5 3«:, 4»?»5 3e**rL, COS 
^g(S5 3 e*ftLTfl»fc»ttSft«. 
[ 0 0 5 8 ] 

c © & % © m m # 0 1 1 1 * t fc & * & tff £ g a z & a , m y - *j 5 4 a 1 ~ 5 4 d ■ a< 
k if *> ft t ^ 5 £ t* * 5 o fit, suRowfa-fevy-cft^Ttt, -fe>-9-a55o^«^-r 

57l/^->7";HS<0iy-->*5 4 a' ~ 5 4 d ' tfJg$£ftT^Sa5#(01T--fe>-9- 
<S 5 0 6JRtf tb t T^*95») «, SrOlHHffcftT, t^tS5 0 OSItSf itj: 10 
t)g|?tl5,' C ft K <k 0 , 5 4 a~5 4 dOf tlf tltfSI«n5t>t«5 

OOaftC,' fn?niy-->'5 4 a' ~ 5 4 d ' ^EHSftSCfclCft*. 
[ 0 0 5 9 ] 

H2K,*> , 9-fB55 0OiaiKfctJSSffl!l©a:^:BI*^"roS"b>' , 9-5 4a % 5 4 c, 5 

4 a' . 5 4 c' ft , ® 2 K?rst & 0 fc? V > h&m 5 3 \C & 0 m^iC&WiZ tlT^'Z, 
[ 0 0 6 0 ] 

0 >-9-fc J; 0 fcf&Z ft £ 7 U v '^BlltSf. c © 0 S3 © j& it , 01 

1 (c) fcjj**t><D4:HUT»*S!bt» c fttc, 4 a' ~ 5 4 d ' & 0 
^•f<fc5&fiigf;:jli)D2ftT^£> 0 

[ 0 0 6 1 ] 20 
itlolfcC^LT, -fey+J-ISSitfffltfffifiSrgttSi:, *>tf«5i©*KiS'C{i« 
St53hS0^tff»*A'fi*tC48,'«):oT, 4 atSy-^5 4 c iC% 

—754c' ©UStCfg^-T 3 0 ra«, iy-->"5 4 biiy-->*5 4 dlCiit^lOE 

itmvmt, ft *i # s. w -e s ra c s © s ft a # , s y - s> 5 4 b ■ tiy-f 54d' 

£oT, B3OJ;348«i:t*ctCJ;0, 01 l ( c ) K ^ f 7 U 
y^@«KJ:»)ff6ft*a*OStf2ffioa*«<H3E^'r^'y«y^lHlB^&ff6ft*. 
[ 0 0 6 2 ] 

•fe VlJ-ffiOSStf £fk Lfc*£fctt, gy—7 5 4 a 5 4 a ' , gy-f*5 4 b t 5 4 
b ' , iy- , ;5 4ct5 4c' , iy-^5 4dt5 4d' © IS ® , * ft * ft IS 1*3 30 
-©ttffiTgffcf 5. fit, 0 3 fc^f7U >y ^[H8SIC *5^T , C ft 6 © g y - -7 © fcf 
ti, ^ft^ftS-VPSafcElttS ftT^SOTK fiASfbiC J:«fiStSfl:(d:> ^i;«y^@ 

sstc <fc o *ass ft> totKomitt LTii.mm.iz^fr#ftK'bz < * * o t, **jss© 
m m -v& z m s -tr y -y- *5 ^ t ti , & m m. it © & m a* '> & <^ # n t* , »i«ft*ro£ts 

[ 0 0 6 3 ] 

ft , d © m m © & m k. *s v» t it , 7 u * ^ 7 /u s « ± k m »j 11 k <fe 0 ^ y - v > se m z 

SaLT^Sff, * » W © S S « , !«£ * © S y - S? (C©*SB©«JB»Cfe^T{i5 4a~ 

5 4 <JC*tJS) ^KtJ-6ftTV>5»«©*fl[C, ff L < gy-5? (C©*Jfi©JB!HcfeV^ 
T«5 4 a" ~5 4 d' tc^iS) £KttTiB&HHR*ff3Ci:l«:&S©-C, Sy-'>"(i ( 40 
iiHtT|i)R*ftT^« t©*S«K«0f*^, IBIStt ii^©@BIS i; LT, St^7^t#> 

[ 0 0 6 4 ] 

£ ©Pfc*iV>T(i> liCSIffitcIS 0 6ftS£y-s>%-&©7 U*^7";U 
»1fi±(cSftL, 7L^*i/7;I/««^flf0fttf5ci:(c<);0aaiS'\©S«^f : foTV^?, 
-Saffi©gy-~7, E«*9J4?©7U*S/7;I/aiS±K:l8tJ, c ft 6 © 7 U 4- ~> 7 ;!/ 
SK^^ft^ ftaSMtcftS 0 ft iix t J;^o E«©**7U*^7;ba«±fcffi 
9J«Sk:*0««t, c©7U**>7;HSSh:Sy-*7«7-f'Vsj?yr-<'yy j f»*Ba(*{fP 
® 0 H if T t * u> 0 Z t> iz it , @3(^tJ;9§^'J7->*[HlJS^7U*'>7*;HIJ:tfg 
(SLTt-t^L, ?P>lCCfttC)!jP^T, ti*l(e|gg^©lH]SS, 1f{C^7^AI C T* fiK 5 ft 50 
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it m 8$ k , 7 \s * i/ 7 ji m fix fC « 0 ft # 5 <fc 9 t L T fc J: ^ o 

[ 0 0 6 5 ] 

^fncl^t, EH> [lIKfix *©iPilll*#y 5 K5©7 U^T^I/Ife* 

T*&&&t? £ 5 fc LT, *6fi, m*(D%l¥k1tnfr*t%& o K. + * C fctfff* Ho„ 
[ 0 0 6 6 ] 

^ t « w -r * . 

[ 0 0 6 7 ] 

B4tt, CO* 5 *7U*-^7'>l/*«±K:*ja«nfcW«'fe> 1 9-SttO**Otf!*W'r* 10 

4fflltS«i»?0*«»fl6 3A^8?tl, *tl6©lffltf:/yvhEtt6 4T?i^S 
ft T 10 5 o cn6H8fi*J1-'*fr6«8l/fi!»t*ft«>lC, «S»ftfr&*Sfii«llt6 5tf 

[ 0 0 6 8 ] 

C© J: 3 fc LT, < &S**lRlslB»fi^***nfc7m i '>7 , ;I/aS6 1{i, &«£iJ 6 6 
fcJ: 9»«6 7 tlTftlM-fey^jVSSrt-r *. S#x6 7 «£<©*§-£•&«{£ 

0 , ^fc < & sy-'T" 6 2 ©*T©a5#ttffi**3^*T£#* * J: 5 fc fc o T i^S. « 
£ E «fc o T M: , L(0gP»©»^l<f)j)c?n5i^t£5. 
[ 0 0 6 9 ] 20 

U * 7 ;I/ « S6 llOiy-v?6 2lceb!), *jlHB*tfc:Sji&ft*o c © tt ^ fi 

, HfffiffiSOtftCaSA 6 3 E J: o Tifil? tifc*, H/T?L4^E«*a IT, CPUlO 

[ 0 0 7 0 ] 

0 5t, £« 6 7 fc»»«n*ttfc, 7 lx*^7;P»«±EfliM[§]Mp a 0 £^S bfcflil© 

& |B] i; ft *f £ L T lo 5 „ C©09Efc^T(4, 2 * O 7 U * 5" 7 ;l/ 6 1 © H E , « « 
#*64*W»683^1**n, y7>F^?->^lfi*tlT^§o IS, C © 7" 7 7 K 
/<*r-y©fl5«ttT**f£W'**<Sft*o * L T > C © 7" v 7 K ^ * - V it , ± © 7 30 
U*^7^*fi6 1 KS» htitc 7>;l/-*-;l/ 6 9 £il t T> 7 U 7 MB $ 6 4 CO 7* 5 V 
K5i'J'fc«ltt£ftTioSo c©£9EMSnfcgfl*t£»«6 7E:|g;iLfcJ§-^ 7*7 
VF/<*-y#*8£tt«tti:4?K tt?l§ISSE7>fXtfA£©£B&iI:-r3ci:tfT'*5, 
[ 0 0 7 1 ] 

H 6 fc , 3S«6 7fcS*«ft«lfflK, 7U**7 7'*«f^K*«ia!&SiB*£*U;fcflS© 
0!l £ ^ 1" El T" & 3 0 C © « $ fi , 05E*Lfct>©fc#}£l^i;T'ifc5tf> * « # 6 * * 
tffi«'7U + J'7AI«6 1 © «f E ^£ K & # i& 3: *l T lo * £ , 0 5 E ^ L fc © i: g 
fcoTlo*. C©<fc5E-f5C£E<fc9, ®tSft^545«S6 8 ( 7" 7 > K ^ ^ - y 
) tfnitZtlZ <D*ffi±? 5 C #T*t 
[ 0 0 7 2 ] 40 
H7ttx ££ 6 7 fcftfcSttSffllE, 7 U * 7;b»«± ft: El 8895 fi * * « Lfc, S 
6Efl&©0!l*ii*"$-GITfc*o C © fifll E *3 to T (i , «Sffl*Oljltflifi6 3^*»sn«» 
#E> Iff^Ifi? 0^fi»6n, t © ±E « « p°p 6 3 #mg£ttTl05 0 I C|Cl 

«#&a. * ey^£*?f s©t-> 7 u*->7*;p*« i tciBMis-rsoffH** 

Lfcio^tf L(o©T*, afT5»S 7 0 T «, H 6^«|53-fc C {±&lo, 

[ 0 0 7 3 ] 

B8(i, 7 U^^7;l/»® 1 ©figPE^ 7 K/<*- V 7 1 fctSttT, -7 6 2 , 7 

U V h E* 6 4 , tStSS634f-*FLft6flT*i. C © 7^ 7 KM * - 7 7 1 ti 50 
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C 0 0 7 4 ] 

«JhSiBLftJ:5lc, * 8 93 fc <fc ft 8 , M -b > © S %S£ tfSEft t T > ftnSWSK 
IRH©a*tfc:<^^fS-t>'9-Rtf*ti*ffiffltfc'>-hSfiff-waiS*ffi«"rSJ:i:*< 

[0M©fS*£tBRj§] 

CHl]*f6W©*a©«fiB©l0!l"P**^faHrV9-©«S*^-rB|-e*5o 
[02] 0 i fc^Lfcffitt^>^©ty+rgi$©i£*igT&3 0 

[03] m-t y -9" fc «fe <0 B tfiZ ft 5 7 'J •yJ?@B*StH'tfJ&5. 

[04] 7u*^^/u«*±te«*«nfc««*>*a»©«iia©«i*w , r«^:BT** 

o 

[0 5] gffifC&j»£ nSttffC, 7U*->7;ba«±{C«M(H]^a5p a n*^Stfc:ft&©CT^ 
[06] SSfcRSSnStJE, 7U*5'7 > /l'*'«±lC*i«lHB*ft**«Ebfc«©W* 
[07] StSK&ifS nStJtc, 7 U*$/7;l/»«±fi:m«lHlBSfl*iSg Lfcte©tH* 
[08] 7U*->7;I/»«±lc«figsnfe^fS-fe> , 9-|HlK©ffilS©flfi©0i|*^-ria5:HT 

o 

[H93tt*WTfe«^-hSatfj|ISH©±{t*i«**S»lcw"rfliHBT»* 0 

[01 0 ] 8E*«n?*5S/-HitHiaB(Oii*f>tH?J5S. 

[01 1] Cfi*«T**^-h»fittM»e©-fe>-9-«©«l*W*35RrHT**. 

5 o ••• -fe > , 5 1 - -b >■*>■*, 5 3 - f U V h BaH, 5 3 e - 5 4a~54 
d -fiy-S?, 5 4a' ~ 5 4 d ' -Sy-S>, 6 1-7 l/ + J'7;Hfi, 6 2 

~>\ 6 3 -mnus,, 6 4 -7*u y hmm, 6 5- sn, 6 ev-mm. 

6 8 ••• 7? y K><*- 69-X;K*-/K 7 0 -«fl"-5S«, 71"^7^H/^ 

- y 
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